Previous empirical studies on the effects of foreign aid on economic growth have generated mixed results that make it difficult to draw policy recommendations. The main reason for such mixed results is the choice of a single aggregate list of countries, regardless of the disparities in levels of development. This study therefore fills the development gap by disaggregating the African data into a panel of 20 middle-income and 19 low-income African countries over a period of 15 years between 1995 and 2010, and employing a dynamic generalized method of moments (GMM) model to address the dynamic nature of economic growth as well as the problems of endogeneity. The results of this study support the theoretical hypothesis that a positive relationship between aid and GDP growth exists, but only for low-income African countries, not middle-income ones. On the other hand, the study reveals that middle-income African countries tend to experience a greater impact on their economic growth from foreign direct investment (FDI) and natural resources revenues, mainly oil exports. This implies that the frequent criticism that foreign aid has not contributed to economic growth is flawed, at least in the case of low-income African countries. In fact, foreign aid has played a critical role in stimulating economic growth in such countries through supplementing domestic sources of finance such as savings, thus increasing the amount of investment and capital stock in them.
Introduction
The role of foreign aid in the growth process of developing countries has been a topic of intense debate. It is estimated that Africa has received more than one trillion US dollars during the last 50 years (Moyo, 2009 ). However, many countries are still under-developed and depend on foreign aid to run themselves, indicating that this aid has not been effective.
The issue of aid effectiveness was brought vigorously to the fore in 2005 when the Paris Declaration (PD) was endorsed by organization for Economic Co-operation and Development (OECD) Development Assistance Committee (DAC) members. Despite continuous aid to African countries, some of them became worse off than they were in the early 1960s. From a recipient country's point of view, aid should be short-term, when the country suffers a shock internally or externally. Likewise, many low-income countries in Africa do not have great opportunities for FDI since they receive limited attention from multinational companies (MNCs). In such cases, most low-income African countries mainly tend to have foreign aid, at least to provide their population with basic services such as education, health, roads, etc., and possibly to build institutional capacity to govern their countries. Foreign aid to low-income countries may also flow in in various forms such as cash, projects, programs, education and training, technical assistance and others.
Middle-income countries in Africa have a substantial quantity of natural resources that are economical and act as a "pulling" factor for FDI. However, the majority of low-income African countries have very low levels of economic infrastructure such as transportation and basic services Abstract as well as low levels of human capacity in terms of elementary and secondary enrollment ratios as well as vocational and technical training opportunities. These economic and social environments make it difficult for low-income African countries to achieve economic development. Consequently, most of the low-income African countries are heavily dependent upon foreign aid which is mostly channeled through humanitarian aid such as food and emergency needs, with only a small portion being utilized for economic infrastructure.
However, empirical studies on foreign aid and economic growth in developing countries have generated mixed results that make it difficult to draw policy recommendations. The main objective of this study is therefore to investigate the effects of foreign aid on economic growth in low-income and non-low-income African countries.
Literature review
Theoretically, the main role of foreign aid in stimulating economic growth is to supplement domestic sources of finance such as savings, thus increasing the amount of investment and capital stock. As Morrissey (2001) points out, there are a number of mechanisms through which aid can contribute to economic growth, including: (a) increased investment, in physical and human capital; (b) increased capacity to import capital goods or technology; (c) lack of indirect effects that reduce investment or savings rates; and (d) transfer of technology that increases the productivity of capital and promotes endogenous technical change.
There are four strands of literature on the role of foreign aid on economic growth. The first studies claim that foreign capital inflow is necessary and sufficient for economic growth in lessdeveloped countries. They assert that there is a positive relationship between aid and economic growth because it not only augments domestic resources, but also supplements domestic savings, assists in closing the foreign exchange gap, creates access to modern technology and managerial skills, and allows easier access to foreign markets, ultimately leading to economic growth (Chenery & Strout, 1996; Islam, 1992; Dalgaard, Hansen & Tarp, 2004; Gupta & Islam, 1983; Burnside & Dollar, 2000; Hansen & Tarp, 2000; Morrissey, 2001; Gomanee et al., 2005) . By the same token, Pallage and Robe (2001) noted that foreign aid is a major source of economic growth for developing countries, especially in Africa, where it averages 12.5 per cent of the gross domestic product and establishes by far the most important source of foreign capital. Under such circumstances, foreign aid has the potential to play a key role in boosting developing countries' economic growth as well as reducing poverty. Similarly, Addison, Mavrotas and McGillivray (2005) examined the trends of ODA to Africa over the period 1960 to 2002, and concluded that foreign aid does in fact promote growth and reduce poverty. It also has a positive impact on the public sector, contributing to higher public spending and lower domestic borrowing. Burnside and Dollar (2000) also examined the effect of aid on economic growth, using standard cross-country panel regressions that included an interaction term of aid with a policy index and found that aid has a positive impact on growth in developing countries as long as these countries have sound macroeconomic policies.
The second group of studies assert that external capital has significant negative effects on the economic growth of recipient countries. According to this view, foreign aid is fully consumed; it substitutes rather than complements domestic resources; assists import of inappropriate technology; distorts domestic income distribution; and encourages a bigger bloated?, inefficient and corrupt government in developing countries (Boone, 1996; Easterly, 2003) .
The third view is that foreign aid has no impact on economic growth (Mosley, 1980; Mosley et al., 1987) . This view is shared by Moyo (2009) who argues that aid has not helped to improve social and economic conditions in Africa for several reasons: a) sectors that are critical and important to the development of the country have rarely been allocated any resources and less than 6.5 per cent of development aid or assistance received by developing countries over the years has been allocated to areas that are critical to accelerated growth and economic development, such as education, healthcare, infrastructure, energy, agriculture, technology, and the environment; b) the debt and aid resources have been stolen and corruptly squandered by government officials to enrich themselves, their families, and friends instead of being directed to the productive sectors of the national economy; c) during the cold war, the policies of the developed countries favoured African countries that were friendly with them and as a result, Official Development Aid (ODA) was usually quite unpredictable and could not be depended on for making long-term development plans. In addition, many of the Western donors often attached conditions to aid that made its effective use for development difficult; d) in many instances, aid was driven by interest groups in the developed countries to sell their products, services, and technologies that were not suitable for African development because they were often obsolete and inappropriate for African conditions.
The fourth view is that the relationship between foreign aid and economic growth may depend on the quality of the recipient country's institutions and economic policies, i.e., integrated monetary, fiscal, and trade policies (Burnside & Dollar, 2000; McGillivray et al., 2006) . McGillivray et al. (2006) suggested four different views from positive and negative perspectives and emphasized political conditions and institutional capacity. According to Mbaku (2004) , African countries failed to use aid efficiently because they lacked competent laws and institutions to use received aid appropriately and effectively. Kosack (2003) examined the impact on the human development index, only in democratic countries. He found that aid has a negative impact in autocratic countries but a positive impact on the human development index and growth in democratic ones.
However, it must be borne in mind that regional differences in the effects of foreign aid among the recipient countries are inevitable. Effects could be influenced by income levels or levels of socio-economic development of recipient countries. Ekanayake and Charrna (2010) analyzed 83 recipient countries in Asia, Africa and Latin America and the Caribbean, using panel data series for foreign aid, and concluded that foreign aid brought mixed impacts on the economic growth of recipient countries. Latin American and the Caribbean countries especially experienced adverse effects on economic growth, while African countries showed positive effects. Ree and Nillesen (2009) studied the impact of foreign aid on civil conflict in sub-Saharan Africa but found no evidence that foreign aid has impact on civil conflicts. Some studies show different evidence: negative effects in the short term but positive ones in the long run. For example, Moreira (2005) carried out a study of the impact of economic growth at the macro-level using a cross-country regression model and examined the short-and the long term results. The long term effects were found to be better than those in the short term. Juselius, Framroze and Tarp (2011) also found that the impact of foreign aid was positive in the long run.
Methodology

Scope of the study
Though often spoken of as a single, homogenous group, African countries are remarkably diverse and heterogeneous in historical, political, social, economic, linguistic, cultural and geographical terms. The region includes both middle-income, lower middle-income, upper middle-income and higher-income economies, some with large and some with small populations; some with a store of natural resources and those with virtually none. Thus it is important to examine in detail whether the effect of foreign aid on economic growth in Africa has been uniform. Accordingly, African countries have been categorised into low-income and non-low-income countries based on the World Bank's classification (low-income: Gross National Income (GNI) per capita ≤ $1,005; lower-middle income economies: $1,006 ≤ GNI per capita ≤ $3, 975; upper-middle income African economies: $3,976 ≤ GNI per capita ≤ $12,275; and higher-income economies: GNI per capita ≥ 12,276). 
Specifications of model
This section discusses the model specifications to examine the relationships between foreign aid and economic growth. The empirical model for estimating the impact of foreign aid on economic growth is based on previous growth literature and other empirical studies. Therefore, in deriving our empirical model for estimating the aid-growth relationship, we posit that:
(1) Where ΔY it denotes economic growth in real per capita GDP of country i at time t, PC it is a vector of physical capital sources of country i at time t, HC it is a vector of human capital of country i at time t, NR it is a vector of natural resources of country i at time t, and Z it is a vector of other growth-determining policy and institutional variables as explained in the empirical literature. The endogenous growth model in particular emphasizes the importance of capital (both physical and human), as well as policy and institutional factors in promoting economic growth. On this basis, our model can be specified as follows:
ΔY it = α + βPC it + η HC it + δNR it +γZ it + µ t (2) Where ΔY it is economic growth in real per capita, PC it,, HC it, NR it and Z it are already mentioned above, µ t is the error term.
On the other hand, critical capital sources for economic growth of developing countries comprise foreign aid, domestic investment (DI) and foreign direct investment (FDI).
Hence, PC = f (Aid, DI, FDI) (3) Where 'Aid' denotes foreign aid, which is net official development assistance (ODA) as a share of GDP, DI denotes domestic investment which is gross capital formation (GCF) as a share of GDP, and FDI represents the share of foreign direct investment to GDP.
Similarly, we can break human capital (HC) down into two components: education, which is captured by enrolment ratio; and health, which is estimated by life expectancy.
Hence, HC= f (education, health) (4) Natural resources (NR)= f (oil exports, ores and metals exports, arable land ratio) (5) Z = f (Policy, Institutional) = f (degree of openness, exchange rate, inflation index, economic freedom, quality of infrastructure) (6) Thus, substituting (3), (4), (5) and (6) in (2), produces our refined model as:
ΔY it = α +β 1 Aid it + β 2 DI it + β 3 FDI it + β 4 SER it + β 5 LXP it + β 6 OIL it + β 7 ORE it +β 8 OPEN it + β 9 EXCH it + β 10 INF it + β 11 EFRD it + β 12 INFR it + β 13 LOCK it + µ t (7)
Choice of explanatory variables
Foreign aid
The relationship between foreign aid and economic growth is not conclusive, and this has already been discussed in detail in Section 3 of this article. The traditional justification for foreign aid is that it eases the resource constraints of developing economies, especially on the supply side (Munemo et al., 2007) . In this view, therefore, foreign aid is regarded as a positive coefficient on economic growth.
FDI inflow
The neoclassical approach assumes that FDI promotes economic growth by introducing valuable capital and technology into recipient countries. Moreover, FDI is one of the main avenues for the movement of technology, management know-how and modern business methods across national borders. Therefore, the rationale for increased efforts to attract more FDI stems from the belief that FDI has several positive impacts on economic growth through productivity gains, technology transfers, the introduction of new processes, managerial skills, know-how in the domestic market, employee training, international production networks, and access to markets to bring about structural change and sustainability.
Domestic investment
Using the Solow model as a predictor, the investment ratio is a key determinant of economic growth regardless of a country's level of development (Solow, 1956) . Investment ratio depends on the saving ratio. The neoclassical growth models of Solow (1956) and Swan (1956) also predict that an exogenously higher value of I/Y raises the steady-state level of output per effective worker as well as the growth rate. Thus, domestic capital is expected to influence economic growth significantly.
Human capital
Endogenous growth theory considers human capital as the major determinant of economic growth. In fact, it is the role of human capital that prevents the marginal product of capital from falling and thereby countries get richer (Lucas, 1988) . However, right up until the second half of the 1990s, the role of human capital was linked to education, although a few authors had already recognized the importance of other factors such as health. Mankiw, Romer and Weil (1992) first considered not only education but also health in a broader analysis of human capital. Human capital in this study refers to both education and health.
(a) Education Human capital, particularly that attained through education, has been emphasized as a critical determinant of economic progress (Barro & Lee, 2001 ); and growth rates are affected by ideas and invention, which in turn are related to the stock of human capital, either through research and development activities or through the absorptive capacity of technology. According to Habiyaremye and Ziesemer (2006) , there are three different views that explain how education affects the production process and contributes to economic performance. Firstly, education has the effect of increasing labor efficiency. Secondly, educated workers are able to perform complex tasks and are therefore not substitutable by unskilled workers. Thirdly, the education and skills of workers generate more output. Applied to the case of developing countries, these views suggest that educated workers help the country to absorb, implement and diffuse foreign technology, and stimulate economic growth.
(b) Health Health, as a form of human capital, should be envisaged as a property that may be improved through investment in resources. Barro and Sala-i-Martin (2004) examined the relationship between economic growth and health and confirmed that good health is a crucial component of overall well-being. Similarly, Lopez-Casanovas (2005) argued that good health raises levels of human capital and has positive impacts on individual productivity and economic growth. As Sen (1988) points out, life expectancy implies an intrinsic capability on which personal welfare depends. Thus, the health variable is often captured by the life expectancy of individuals. Barro and Lee (2001) have carried out an empirical analysis for a panel of around 100 countries from 1960 to 1990 and the findings strongly support the general notion of conditional convergence. The main implication from this study was, therefore, that poorer countries can achieve faster growth per capita provided that other variables remain constant.
Initial GDP per capita
Population growth
On the one hand, it is believed that population growth enlarges the labour force and, therefore has a positive impact on economic growth. A large population also provides a large domestic demand for goods and services provided that it has purchasing power. On the other hand, a large population growth is not only associated with food problems but also imposes constraints on the development of savings, foreign exchange and human resources. Thus, the net relationship between a greater population and economic growth depends on whether the return to human capital and expansion of knowledge is greater than the diminishing returns of natural resources. Thus, the effect of population growth on economic growth is ambiguous (Barro, 1997) .
Exchange rate
In theory, the depreciation of the local currency exchange rate against the US dollar should represent a window of opportunity to boost exports. Thus it has been hypothesized that a depreciating and stable exchange rate is positively linked to economic growth.
Inflation
A high rate of inflation increases the uncertainty of business and hence is harmful to economic growth. It raises the cost of capital and inhibits capital investment. Andersen and Gruen (1995) and Fischer (1993) find that, on average, a one-percentage-point rise in the rate of inflation can cost an economy more than one-tenth of a percentage point in its growth rate. Indeed, Fischer? (1993) regards the inflation rate as the best single indicator of macroeconomic policies that may indicate the overall ability of the government to manage the economy. Hence, it can be hypothesized that a low and stable inflation rate promotes economic growth and efficiency in the long run.
Openness
Endogenous growth models predict that the openness of an economy could positively influence economic growth, because the flow of goods and investment across borders through international trade could be an effective means of diffusion of technology at the international level. Overall, the openness to trade can play an important role in raising the long-term sustainable rate of productivity growth (Dobre, 2008) .
Quality of infrastructure
A study by Canning and Bennathan (2000) indicates that infrastructure, particularly telecommunications infrastructure, significantly increases economic growth. Thus, infrastructure is expected to contribute strongly to economic growth.
Economic freedom
The economic freedom variable aims to capture the freedom to choose and supply resources, completion in business, and the right to secure the property rights of individuals. As a result, economic freedom in a country is expected to promote economic growth via stimulating capital accumulation.
Natural resources
The effect of natural resources such as oil, ores and arable land on economic growth is also a debatable issue. However, there is an increasing consensus that this depends on how it is managed. If natural resources and their revenue are carefully managed, it would be a blessing; if not, however, it would be a curse. Thus, the effect of natural resources on economic growth is ambiguous.
Lack of access to the sea
Almost one-third (or fifteen) of Africa's 53 countries are landlocked and have no access to the sea. The prevailing view is that being landlocked causes a disadvantage in economic development. Collier (2003) argues that a landlocked status is one of the four key factors preventing the poorest countries from growing and reaping the benefits of globalization. However, in recent years there has been an accelerated economic growth in many land-locked African countries including Ethiopia, Uganda, Rwanda and Zambia. Thus, the dichotomous dummy variable that captures lack of access to the sea is expected to have an ambiguous effect on economic growth. Based on the theoretical explanations discussed above, the independent variables and their expected relationships with economic growth are summarized in Table 2 . 
Results
The trend of foreign aid and economic growth in Africa
The diagrams below show the trends of foreign aid and economic growth in selected low income African countries such as Ethiopia, Tanzania, and Mozambique on the one hand; and Botswana and Morocco from the middle-income group on the other hand. Accordingly, Figures (1) , (2) and (3) highlight a similar pattern of relationship between foreign aid and economic growth performance in Ethiopia, Tanzania, and Mozambique, respectively. On the other hand, we can find inconsistent patterns of relationship between foreign aid and economic growth in Botswana, and Morocco as shown in Figures (4) and (5) respectively. Thus, with this guiding information, it is important to investigate further the exact relationship between foreign aid and economic growth in Africa both at aggregate and disaggregated levels, based on the degree of economic development.
Figure 1
The relationship between foreign aid and GDP growth in Ethiopia (low-income)
Figure 2
The relationship between foreign aid and GDP growth in Tanzania (low-income)
Figure 3
The relationship between foreign aid and GDP growth in Mozambique (low-income)
Figure 4
The relationship between foreign aid and GDP growth in Botswana (upper-middle-income)
Figure 5
The relationship between foreign aid and GDP growth in Morocco (lower-middle-income)
The correlation between economic growth and independent variables
Before we move on to the regression analysis, it is worth examining the correlations that exist between economic growth and foreign aid. In other words, the correlation coefficients of each variable determine the nature and strength of the relation between each factor and economic growth. Accordingly, correlation analysis not only helps to clarify relations among variables but also often suggests directions for experimental research such as regression analysis. Table 3 shows that there is a direct correlation between foreign aid and economic growth.
Similarly, the correlation analysis reveals that initial income per capita is negatively correlated with economic growth. On the other hand, the evidence shows that the ratio of GFCF/GDP, oil exports/total exports, degree of openness, life expectancy, and quality of infrastructure are positively correlated with economic growth in Africa.
Regression results
One of the most significant results from the full sample as well as the middle-income Africa subsample is initial GDP per capita (level of development of a given country at the beginning of 1995) is found to be a strong negative determinant of economic growth. More specifically, the coefficient of the initial GDP/C variable was estimated at -0.001, implying that convergence occurs at the rate of 0.1 per year. On the other hand, no significant evidence was found for lowincome African countries to converge at this point. However, though it was not significant, the negative sign of the coefficient suggests some indications of convergence in the region. Our main variable of interest − aid per capita − has been found to be a statistically significant factor of economic growth for only low-income African countries, not for the middle-income African sub-sample. It is obvious that low-income African countries are heavily dependent upon foreign aid for supplementing their basic needs and even to support government budget. In these countries, most foreign aid amounts were not spent on areas related to economic growth. Moreover, some low-income African countries are effectively using foreign aid for education and health care, and these would enhance economic growth in the long term. On the other hand, the FDI variable has been found to be statistically significant at the five per cent level for the middleincome African sub-sample, but not for the low-income one. For instance, the result in Table 4 (column 3) implies that a one-per cent increase in FDI inflow would result in a 0.1 per cent increase in economic growth in middle-income African countries. Thus, whilst foreign aid has a strongly positive impact on economic growth in low-income African countries, it is the FDI inflow that has resulted in a significant impact on economic growth for middle-income African countries. The probable explanation is perhaps that low-income countries have few options of financial resources and this eventually enables them to create a better macro-economic management system and also to utilize foreign aid in a very efficient way. Donors also give smaller amounts of aid to middle-income African countries than to low-income ones. Likewise, the empirical analysis indicates that a one-percentage increase in the ratio of fixed capital formation to total GDP will increase economic growth by 12.4 per cent and 12.4 per cent for middle-income and low-income African countries, respectively. Natural resource variables such as the ratio of oil exports to total exports were found to be statistically significant for only middle-income African countries but not for low-income ones. This is perhaps due to the fact that most of the middle-income African countries are currently oil exporters while many of the lowincome African countries are not.
On the other hand, no evidence was found for the minerals and ores variable to induce economic growth in a significant way in both sub-samples. Interestingly, however, the arable land ratio has been found to be a very important factor in stimulating economic growth mainly in lowincome African countries. This result is consistent with the current situation that low-income African countries, particularly those with ideal climates and arable land density, have recently achieved economic growth mainly driven by the high price in agricultural commodities. Accordingly, the result confirms that a one-per cent increase in the arable land ratio for lowincome African countries would increase economic growth approximately by 3.9 per cent. Theoretically, the effects of population growth on economic growth are disputable. In line with this, no evidence has been found that population growth is a significant factor for growth in income per capita, both in middle-income and low-income countries. The degree of openness of a country has been found to be an influential factor in economic growth in middle-income African countries but not in low-income ones. The empirical evidence shows that a one-per cent increase in trade openness would result in about a 7.5 per cent increase in economic growth for middle-income African countries. This implies that openness to trade can enhance productivity by enabling more efficient allocation of resources, by providing greater opportunities to exploit economies of scale and by exposing the domestic economy to greater competitive pressures. Moreover, infrastructure has been found to be a crucial factor in speeding up economic growth only in middle-income African countries, whereas no significant evidence was found in low-income African countries due to the fact that infrastructural development is still at the infant stage in such countries.
The education aspect of human capital has been captured by the level of secondary school enrolment ratio, while the health aspect of human capital is captured by life expectancy variable. Accordingly, it has been found that education is very critical both in middle-income and lowincome African countries in their efforts to induce sustainable and faster economic growth. By the same token, the life expectancy variable was found to be statistically significant at the ten per cent level, for the full sample as well as the low-income African sub-sample, implying that a healthy labour force is crucial for sustainable economic growth. On the other hand, no evidence was found that the exchange-rate variable significantly affected economic growth, both in the full sample as well as the sub-samples. This result is similar to other previous empirical studies which recorded mixed results for the role of exchange-rate policy on economic growth. Inflation has a mixed effect on economic growth both in the full sample as well as the sub-samples. For instance, inflation is negatively associated with and statistically significant only for the low-income African sub-sample; while it is statistically insignificant for middle-income African countries. Generally, a low, single-digit level of inflation does not seem to have a significantly negative effect on economic growth. However, a high level of inflation (as happened in Zimbabwe in 2008/2009) would damage the prospects of savings, investment and economic growth.
The economic freedom variable aimed to capture the freedom to choose and supply resources, completion in business, and the right to secure property rights of individuals. All these tend to motivate economic growth via stimulating capital accumulation. However, the empirical results found no evidence that economic freedom affected economic growth in Africa at this point. Lastly, the dummy variable that captured the state of being 'land-locked' was not statistically significant either.
Conclusion
The impact of foreign aid on economic growth is an ongoing issue for discussion. The impact of foreign aid was found to be closely related to the socio-economic environment and political situation of recipient countries. In order to find empirical analysis of the impact of aid on economic growth, this study attempted to use different variables related to economic output. It used data from major African countries by dividing them into low-income and middle-income countries according to the level of income per capita. The results revealed that the middle-income countries tended to experience a greater impact on their economic growth from FDI as well as from the revenue they generated from the export of natural resources (mainly oil exports); whereas the low-income countries were significantly affected mainly by foreign aid.
Thus this study shows that the criticism of foreign aid is flawed, at least in the case of lowincome African countries. In fact, foreign aid has played a critical role in stimulating economic growth through supplementing domestic sources of finance such as savings, and thus increasing the amount of investment and capital stock in low-income African countries.
